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INTRODUCTION
Asthma and chronic obstructive pulmonary disease (COPD) are respiratory disorders with a high prevalence worldwide. It is estimated that asthma affects about 6.8 to 10% of the Portuguese population [1] [2] and only 57% of these are controlled. 3 Its global prevalence may reach 18% 4 and in 2004 the World Health Organization (WHO) estimated a total of 234 million individuals affected. 5 In 2011, according to the GOLD study and the National Centre for Respiratory Diseases it was estimated that the prevalence of COPD can reach 14.2% in the Portuguese population over 40 years 2, 6 and the WHO pointed to 64 million people affected in 2004 worldwide. 5 Inhaled therapy due to its specificity is the most effective modality for these diseases. Several types of inhalers are available in the market with different inhalation techniques and different specifications for each other. These differences often generate confusion in patients with consequent errors in the technique performance, leading to reduced efficacy, increased side effects and poor adherence. Up to 76% of patients show some error in the inhalation technique 7 and in Portugal some studies showed several difficulties in handling devices either by patients 8 or by doctors. 9 Growing evidence shows that educating and reviewing the technique with the patients have a positive impact on adherence, quality of life and control of asthma and COPD. [10] [11] [12] Several international organizations reinforce the need for clinicians to master knowledge about different types of inhalers available in the market and appropriate inhalation techniques for each one, in order to assess at each patient if the technique is appropriate to his particular profile. 13 The Portuguese Directorate General for Health recommends, in its standard clinical guideline for control of asthma, that the inhaler technique should be reviewed by health professionals at each visit with the patient. 14 Our objective was to evaluate the inhalation technique and its relation with clinical and functional control in asthma and COPD.
MATERIAL AND METHODS
This analytical cross-sectional study was conducted at the Pulmonology Department, Hospital Central do Baixo Vouga, Portugal, in the first semester of 2013. Patients with an established diagnosis of asthma and COPD that were treated with at least one inhaler device including dry powder devices (DPI) and metered dose pressurized devices (pMDI), with or without a spacer device, were included by convenience sampling. Children up to 12 years and patients receiving domiciliary nebulizers were excluded. The variables under study were:
 Step 1 -Device activation (assessed the fulfillment of the main technical features and recommendations of the manufacturer of each device);
Step 2 -Previous expiration;
Step 3 -Inspiration (on DPI was considered to be correct a fast and vigorous inhalation and on pMDI a slow and steady inhalation; on pMDI coupled to an expander chamber were considered correct either a single slow and steady inhalation or a tidal volume inhalation of 5 to 10 cycles of breathing, dismissing end inspiratory pause; the exception was applied to Jetspacer ® chamber that should only be used on single inhalation);
Step 4 -End inspiratory pause of 5 to 10 seconds]. The inhalation technique was evaluated always by the same physician and using placebo or the patient`s own devices. Clinical Control was assessed before inhalation technique evaluation. All variables were evaluated at the same moment. Considering all, 55% had received previous education by other healthcare professional. Fig. 1 shows the number of participants who performed each step correctly (device activation, previous expiration, inspiration and the end inspiratory pause), and Fig. 2 shows the number of participants according to the quantity of errors committed. It was observed that 74.19% of individuals committed at least one error, the most common was the lack of previous expiration (53.2%). The previous teaching of inhaler technique was significantly associated with a lower number of committed errors (p = 0.014, Fisher's Exact test) ( Table 1) . Table 2 summarizes the results obtained from the studied variables. There was no association between the number of errors and: age (p = 0.357, Kruskal-Wallis); number of years of diagnosis (p = 0.602, Kruskal-Wallis); %FEV1, %FEV25 -75, FEV1/ FVC, %FVC or %PEF (p > 0.05, Kruskal-Wallis). Even when analyzing COPD and asthma patients separately, there were no significant associations between number of errors and functional control (p > 0.05, Kruskal-Wallis). Fig.s 3 and 4 show the relationship between the number of errors and the score obtained in the questionnaires for clinical evaluation, either for COPD or asthma, respectively. In patients with asthma there was an association between lower number of errors and better clinical control, either by the ACT becoming significant from three errors committed with a mean difference of 7.5 (± 3.5) points (p = 0.032, ANOVA), or by CARAT becoming significant at four errors with an average difference of 8.5 (± 3) points (p = 0.008, ANOVA). In patients with COPD, there was no significant relationship between clinical control and the quality of the inhalation technique. 
DISCUSSION AND CONCLUSION
These results show that most patients make mistakes in the inhalation technique and this phenomenon does not seem to be associated with age or even the number of years of diagnosis. Despite having not found a statistically significant relationship between the number of errors and age, it was clear that younger patients made fewer mistakes, which may be due to a higher literacy. The low sample size of this study may have compromised the statistical power of these findings, underestimating this effect. Actually, the factor mostly associated with a lower number of errors was the previous existence of inhalation technique education. This finding is consistent with other studies previously published which highlight the utility of continuous and systematic review of inhalation technique among patients in consultation. [19] [20] [21] [22] Thus, it seems that the establishment of a query surveillance program set for asthma and COPD in Primary Health Care could be presented as one solution to this reality, allowing coverage of a greater number of patients in the general population. Although different approach strategies can be used, 23 more studies are needed to determine the effectiveness of surveillance programs covering practical aspects, such as the time required in each medical visit for the review and the teaching of technique to the patient, thereby promoting adherence. Other health professionals, such as physicians in other areas of specialty, respiratory therapists, nurses or pharmacists may even be involved in the education process for patients. [24] [25] [26] Future work should focus on the effectiveness of the review at each visit and on the knowledge and training of health professionals in this field.
The results of this study also show that a good inhalation technique is associated with a better clinical control in asthma. This effect is related to the number of errors, and it was found that the presence of three or more errors was significantly associated with poorer clinical scores. In patients with COPD no statistical significance was found, however it appears that the clinical control seems to get worse as more mistakes are committed in inhalation.
This may be due to the low sample size, as said above, or even due to pathophysiological differences between the two diseases. The most effective reversibility of airway obstruction in asthma may justify a larger difference in the objective perception of improvement in respiratory symptoms by patients when the devices are used correctly.
Both in asthma and COPD, no objective relationship between the results of lung function assessment and the number of errors was found. This may be due to several underlying bias. First of all the small sample size, limiting the statistical power of any differences in functional parameters, therefore larger samples may highlight these differences; and also this study did not assess the individual progress of each patient. Different individuals were compared showing different pathophysiological characteristics, particularly in relation to the number of years of evolution and to the clinical and functional severity of the disease. This work is still ongoing and aims to reevaluate the inhalation technique of each participant after the individual teaching and its optimization, and to check if there is, therefore, an impact on the clinical and functional scores.
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